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a  b  s  t  r  a  c  t
Oral  inverted  ductal  papilloma  is  a rare,  benign  epithelial  tumor  that  exhibits  an  endophytic  growth
pattern  and  is found  almost  exclusively  in  the  minor  salivary  glands.  We  report  on a  case  of  inverted
ductal  papilloma  in  the  buccal  mucosa.  We  also  performed  an immunohistochemical  study.  The  tumor
cells  were  positive  for cytokeratin  and  epithelial  membrane  antigen,  while  negative  for  calponin,  S-100eywords:
nverted ductal papilloma
inor  salivary gland tumor
ytokeratin
pithelial  membrane antigen
protein,  -SMA,  vimentin,  and  desmin.  This  result  indicated  that  the  lesion  arises  from  the  excretory  duct
near  the  oral  mucosal  surface  but  not  the  myoepithelial  cells.  In addition,  Ki-67  labeling  index  of  3.96%
indicated  the  low  level  of  proliferation.
© 2012 Japanese Stomatological Society. Published by Elsevier Ltd. All rights reserved.mmunohistochemistry
. Introduction
Oral inverted ductal papilloma (IDP) is a rare, benign papillary
pithelial tumor that exhibits an endophytic growth pattern [1–4].
he lesion resembles inverted papilloma of the urinary bladder,
asal cavity, and paranasal sinuses [5,6]. Similar lesions have also
een described in the renal pelvis [7], the lacrimal sac [8], cervix,
nd the posterior pharyngeal wall [9]. However, oral IDP is a distinc-
ive lesion with histological features similar to those of the more
ommon sinonasal inverted papilloma [4]. In contrast to sinonasal
nverted papilloma, which arises from the surface epithelium, oral
DP arises almost exclusively at the junction of the minor salivary
land duct and the oral mucosal surface epithelium [1,4]. Sinonasal
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oi:10.1016/S1348-8643(12)00024-9inverted papillomas are associated with squamous cell carcinoma
in 10–15% of the cases, while oral IDPs are benign [4,10].
IDP  is a member of the triad of ductal papillomas that also
includes sialadenoma papilliferum and intraductal papilloma.
These three benign lesions derive from the ductal epithelium and
exhibit unique histopathologic features that separate them as dif-
ferent entities [4].
Immunohistochemical studies assist in the diagnosis and pos-
sibly in the determination of the origin of the lesion. However,
the immunohistochemistry of IDP has not been thoroughly stud-
ied. In this paper, we  report an immunohistochemical study on
an instance of IDP through an analysis of cytokeratin (CK7, CK14,
CK19, AE1/AE3, CAM5.2, and 34E12), epithelial membrane anti-
gen (EMA), S-100, calponin, -smooth muscle actin (-SMA),
vimentin, desmin, carcinoembryonic antigen (CEA), Ki-67, and p53.
2. Case report
A  71-year-old woman was referred to the Department of Oral
and Maxillofacial Surgery at the National Hospital Organization
Shizuoka Medical Center with a painless nodule on the left buc-
cal mucosa of over 10 years’ duration. There was no swelling of
the left cheek and no associated lymph node enlargement. On
intraoral examination there was  a slightly ﬁrm, mobile nodule
approximately 1.0 cm in diameter on the left buccal premolar area.
The overlying mucosa appeared normal, but there was a central
evier Ltd. All rights reserved.
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sig. 1. An intraoral view of the inverted ductal papilloma on the left buccal mucosa.
he  tumor is approximately 1 cm in diameter. There is a submucosal swelling with
 punctum on the mucosal surface. The lesion is slightly ﬁrm and mobile.
unctum that was continuous with the underlying mass (Fig. 1).
here had been no growth or regression in the size of the tumor for
everal years. There was no history of prior trauma, dental prob-
ems, allergies, or other medical problems. The rest of the clinical
nd laboratory examination was within normal limits.
With  the provisional diagnosis of a benign tumor, the lesion
as excised under local anesthesia with a small margin of normal
issue. The tumor was then ﬁxed and examined histologically. His-
ologic evaluation of the lesion conﬁrmed the diagnosis of IDP. The
ealing of the excision site was uneventful, and there has been no
ecurrence after 1 year and 8 months of follow-up.
Microscopically, the neoplasm appeared as an unencapsulated,
ell-demarcated endophytic epithelial mass that was  continu-
us with the mucosal epithelium. At the periphery, the tumor
ad a broad pushing interface with the connective tissue stroma.
he mucosal epithelium had a central pore-like opening in the
ucosal surface (Fig. 2). The lesion was ﬁlled with thin papil-
ary structures lined by a thick layer of predominantly cuboid
nd columnar epithelia with numerous invaginations and cleft-like
tructures. The lesion contained scattered goblet cells and occa-
ional microcysts (Fig. 3). No features of inﬁltration or invasion
ere appreciated.
We  performed an immunohistochemical study to evalu-
te the character and origin of the lesion. Details concerning
he primary antibodies, their application, and the results are
resented in Table 1. The routine indirect immunoperoxidase
ethod was used for immunohistochemistry. After deparafﬁniza-
ion, the sections were immunostained using an autoanalyzer
BenchMark® XT, Roche Diagnostics K.K., Tokyo, Japan). After
ig. 2. A low-power view of the tumor. The tumor consisted of papillary prolifer-
tion  of the epithelial tissue compressed, the surrounding connective tissue. The
overing epithelium was  continuous with the tumor at the opening, and minor
alivary  glands were observed in the vicinity of the tumor. (H&E, ×4.)national 9 (2012) 55– 58
activating the antigen, monoclonal and polyclonal antibodies were
used as the primary antibody, and an iView DAB Detection kit
(Roche Diagnostics K.K.) was  used as the autoimmunostaining
reagent. Dehydration and mounting were performed after nuclear
staining with hematoxylin. The tumor cells reacted positively with
CK and EMA  antibodies. CK14 was predominantly expressed in
the basal cells of the tumor, while AE1/AE3, CAM5.2, and CK7
were predominantly expressed in the luminal cells of the tumors
(Fig. 4). EMA  was expressed at low levels, 34E12 was moderately
expressed and CK19 was strongly expressed in all of the tumor
cells. The tumor cells were negative for S-100, calponin, -SMA,
vimentin, desmin, CEA, and p53. In addition, Ki-67 was expressed
only in the basal cells of the tumors with a labeling index of 3.96%.
3. Discussion
When evaluating a nodular submucosal swelling with a punc-
tum on the surface in the oral cavity, it is important to be able
to recognize and differentiate neoplasms or inﬂammatory dis-
eases from infections or injuries, such as masticatory trauma. The
lack of inﬂammatory symptoms assists in identifying the differ-
ence between injuries and neoplasms. A differential diagnosis of
a neoplasm must be considered along with several other entities,
including epithelial tumors.
IDP  is a rare, benign epithelial tumor occurring almost exclu-
sively in the minor salivary glands. However, IDP has a set of
common clinical features and typically presents as a painless, nodu-
lar submucosal swelling that often has a punctum on the surface of
the swelling. The most common location of IDP is on the lower lip,
followed by the buccal mucosa/mandibular vestibule. The tumors
range from 0.5 to 1.5 cm in size, and the duration ranges from
months to several years. The majority of the cases of IDP occur
in the middle-aged and elderly [2,3]. Our case demonstrated the
typical clinical features of IDP.
Histopathologically, IDP is a luminal papillary proliferation that
exhibits an endophytic growth pattern. These proliferating masses
of epithelial cells contain scattered goblet cells and occasional
microcysts [4]. Typical IDPs show broader papillary projections
predominantly composed of epidermoid and basal cells in tumor.
However, this case showed the atypical histological feature that
had narrow papillary projections composed of few epidermoid and
basal cells. IDP can be easily differentiated from other ductal papil-
lomas, such as intraductal papilloma and sialadenoma papilliferum.
The intraductal papilloma is entirely conﬁned within an encapsu-
lated unicystic cavity, while sialadenoma papilliferum exhibits an
exophytic growth pattern [4]. However, the most important lesion
to distinguish from IDP is mucoepidermoid carcinoma because
both IDP and this carcinoma contain epidermoid and mucous cells.
However, IDP does not display the multicystic, multinodular, and
inﬁltrative growth pattern of mucoepidermoid carcinoma [4].
Immunohistochemistry may  help in the diagnosis and possibly
in the determination of the origin of these lesions [11]. Accord-
ing to immunohistochemical studies, IDP most likely arises from
the excretory duct near the oral mucosal surface where squamous
differentiation occurs and the epidermoid cell component of IDP
is the main feature [4,12]. Anti-CK and EMA  antibodies are often
a marker for cells of epithelial origin and are useful for evaluat-
ing the differentiation to the ductal epithelium. The expression
of these CKs is frequently organ- or tissue-speciﬁc. For example,
CK14 is found in the basal cells of the excretory ducts in the normal
salivary gland [13], and it is also found in the basal cells of IDP. How-
ever, there is abundant expression of CK7 in normal luminal cells
but only low expression levels in IDP. In our case, we observed the
expression of CK and EMA  in the tumor cells along with the mod-
erate expression of CK7 and CK14 in the luminal and basal cells,
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Fig. 3. A medium-power view of the tumor. (A) The tumor was mainly composed of basal epidermoid cells with no signs suggestive of malignancy, such as nuclear atypia.
The luminal surface was  lined with columnar epithelium with a few scattered mucinous goblet cells. (H&E, ×400.) (B) The covering epithelium was continuous with the
tumor at the opening. (H&E, ×200.)
Table 1
Primary antibodies used immunohistochemical staining and immunoreactivity of tumor cells.
Antgen (Antibody) Clonality Dilution Source Immunoreactivity of tumor cells
Luminal surface side Basal cell side
Cytokeratin 7 (OV-TL) Mouse IgG 1:1000 Dako ++ +
Cytokeratin14 (LL002) Mouse IgG 1:40 Novocastra ± +
Cytokeratin19 (Ks19.1) Mouse IgG 1:50 Progen ++ ++
Cytokeratin 8 (CAM5.2) Mouse IgG 1:10 Becton Dickin ++ ± ∼ +
Cytokeratin1 – 8, 10, 14–16, 19 (AE1/AE3) Mouse IgG 1:1 Roche + ± ∼ +
Cytokeratin 1, 5, 10, 14 (34E12) Mouse IgG 1:1000 Dako + +
Epithelial  membrane antigen (E29) Mouse IgG 1:200 Dako ± ±
Calponin  (CALP) Mouse IgG 1:100 Dako − −
S-100  Rabbit polyclonal 1:8000 Dako − −
Vimentin  (V9) Mouse IgG 1:1000 Dako − −
Desmin  (6F2) Mouse IgG 1:400 Dako − −
-Smooth  muscle actin (1A4) Mouse IgG 1:20,000 Sigma Chemical − −
p53  (DO7) Mouse IgG 1:2000 Diyatoron − −
Carcinoembryonic antigen Rabbit polyclonal 1:160 Kyowa Medex − −
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+: strong-positive reaction., +: moderate-positive reaction., ±: weak-positive reac
espectively. These results support the theory that the excretory
uct near the oral mucosal surface are responsible for the origin of
his neoplasm. In addition, Ki-67 was expressed only in the basal
ells of the tumors with a labeling index of 3.96%. This result was
ndicative of the low level of proliferation. CEA and p53 were not
xpressed in the tumor cells. The negative for p53 was  indicative
f the benign character of the lesion [14]. Anti-calponin, S-100
rotein, -SMA, vimentin, and desmin antibodies can assess the
yoepithelial differentiation in this lesion [15]. The tumor cells
hat we analyzed were negative for staining by all of these anti-
odies. This result indicated that the myoepithelial cells are not
he progenitors of this lesion.
ig. 4. Immunohistochemical staining of the tumor. (A) Positive immunoreactions for CK
ositive  immunoreactions for CK14. CK14 was  predominantly expressed in the basal cellsDako Labeling index: 0% Labeling index: 3.96
: non-reaction.
The  pathogenesis of IDP remains unknown. However, some
studies have associated the lesion with the human papilloma virus
(HPV) or with chronic inﬂammation, such as the inﬂammation asso-
ciated with masticatory trauma [16,17]. The pathogenesis of some
nasal inverted papillomas is associated with HPV, especially types
6 and 11 [18]. The results of numerous studies have documented
the results of HPV testing over 1000 cases of sinonasal papillomas.
Through the use of methods including polymerase chain reaction
and hybridization techniques, HPV was  identiﬁed in 33.3% of these
sinonasal papillomas [19]. In contrast, the association between HPV
and oral IDP has not been sufﬁciently studied. In a review of the lit-
erature, we  found only 9 cases of oral IDP that had been tested for
7. CK7 was predominantly expressed in the luminal cells of the tumors. (×400.) (B)
 of the tumors. (×400.)
5 e Inter
H
i
s
t
n
[
a
p
ﬁ
o
e
f
R
[
[
[
[
[
[
[
[
[
[
[8 H. Kato et al. / Oral Scienc
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dentiﬁed in 33.3% of these 9 cases of oral IDP [4,12,16,20]. Further
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he pathogenesis of this lesion [16].
IDP exhibits nonaggressive biologic behavior. No cases of malig-
ant transformation or recurrence have been reported with IDP
21]. Therefore, simple local excision of the tumor is the most
ppropriate treatment [3].
When evaluating a nodular submucosal swelling with a
unctum on the surface in the oral cavity, it may  be dif-
cult to provisionally diagnose the swelling as IDP because
f the rarity of these lesions. However, IDP can be consid-
red as a provisional diagnosis because of the typical clinical
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